N,N-Bis((E)-4-(4-methoxyphenyl)-4-oxobut-2-en-1-yl)-4-methyl benzenesulfonamide
, entry 9). A solution of N,N-diallyl-ptoluenesulfonamide 8 (1.0 g, 4.0 mmol) in 13 mL CH 2 Cl 2 was placed in a 100 mL three-necked flask and cooled to -78 ºC. Ozone was passed through the reaction mixture until a blue coloration persisted, at which point N 2 was bubbled through the solution to remove excess dissolved ozone. The ozonide was then quenched with 1.2 mL dimethylsulfide and warmed to room temperature. 1-(4-Methoxyphenyl)-2-(triphenylphosphoranylidene)ethanone (3.5 g, 8.5 mmol) was added in one portion and the resulting solution was allowed to stir for 2 d. Concentration in vacuo and purification by chromatography on silica gel using 1:1 hexanes:EtOAc as the eluent afforded the product as a white solid (555 mg, 1.1 mmol, 26% yield). IR (thin film Table 2 , entry 10). Prepared using a modification of a procedure by Montgomery. 7 To a solution of 3,3-dimethylglutaraldehyde 9 (0.1 g, 0.8 mmol) in 10 mL CH 2 Cl 2 was added 1-(4-methoxyphenyl)-2-(triphenyl phosphoranylidene)ethanone (0.8 g, 2.0 mmol). The resulting solution was allowed to stir for 3 d, after which the reaction was concentrated in vacuo to afford a yellow residue. Purification on silica gel using 4:1 hexanes:EtOAc as the eluent afforded a yellow oil that was recrystallized from hexanes:EtOAc to yield the product as a white solid (98 mg, 0.3 mmol, 32% yield). IR (thin film): 1663, 1617, 1257; 1 H NMR (500 MHz, CDCl 3 ) δ 7.95 (dt, J =8.9, 3.1 Hz, 4H), 7.09 (m, 2H), 6 .93 (m, 6H), 3.86 (s, 6H), 2.28 (dd., J =7.8, 1.0 Hz, 4H), 1.05 (s, 6H); 13 (3E,9E)-1,12-Bis(4-methoxyphenyl)dodeca-3,9-diene-1,12-dione (Table 2, entry 11). Prepared using a modification of a procedure by Montgomery. 7 A solution of cyclohexenone (756 mg, 9.2 mmol) in 23 mL CH 2 Cl 2 was placed in a 100 mL threenecked flask and cooled to -78 ºC. Ozone was passed through the reaction mixture until a blue coloration persisted, at which point N 2 was bubbled through the solution to remove excess dissolved ozone. The ozonide was then quenched with 5.3 mL dimethylsulfide and warmed to room temperature. 1-(4-Methoxyphenyl)-2-(triphenylphosphoranylidene)ethanone (9.4 g, 22 mmol) was added in one portion and the resulting solution was allowed to stir for 2 d. Concentration in vacuo and purification by chromatography on silica gel using 2:1 hexanes:EtOAc as the eluent afforded the product as a white solid (1.0 g, 2.8 mmol, 30% yield). IR (thin film): 1664, 1617, 1258, 1170; 1 H NMR (500 MHz, CDCl 3 ) δ 7.95 (d, J = 8.7 Hz, 4H), 7.04 (dt, J = 15.2, 6.9 Hz, 2H), 6 .93 (m, 4H), 3.87 (s, 6H), 2.35 (m, 4H), 1.61 (m, 4H); 13 (2E,7E)-5-((tert-Butyldimethylsilyl)oxy)-1,9-bis(4-methoxyphenyl) nona-2,7-diene-1,9-dione. Prepared using a modification of a procedure by Montgomery. 7 A solution of tert-butyl(hepta-1,6-dien-4-yloxy)dimethyl silane 10 (2.0 g, 8.9 mmol) in 30 mL CH 2 Cl 2 was placed in a 100 mL threenecked flask and cooled to -78 ºC. Ozone was passed through the reaction mixture until a blue coloration persisted, at which point N 2 was bubbled through the solution to remove excess dissolved ozone. The ozonide was then quenched with 2.6 mL dimethylsulfide and warmed to room temperature. 1-(4-Methoxyphenyl)-2-(triphenylphosphoranylidene)ethanone (7.7 g, 19 mmol) was added in one portion and the resulting solution was allowed to stir for 4 d. Concentration in vacuo and purification by chromatography on silica gel using 3:2 hexanes:EtOAc as the eluent afforded the product as a yellow oil (2.8 g, 5.7 mmol, 64% yield). IR (thin film): 2931, 1619, 1599, 1258, 1170; 1 H NMR (500 MHz, CDCl 3 ) δ 7.95 (dt, J = 8.7, 2.9 Hz, 4H), 7.05 (m, 2H), 6 .95 (tt, J = 7.0, 2.9 Hz, 6H), 4.05 (m, 1H), 3.87 (s, 6H), 2.51 (m, 4H), 0.88 (s, 9H), 0.06 (s, 6H); 13 (2E,7E)-5-Hydroxy-1,9-bis(4-methoxyphenyl)nona-2,7-diene-1,9-dione ( Table 2 , entry 12). Prepared using a modification of a procedure by Shioiri. 11 (2E,7E)-5-((tert-Butyldimethylsilyl)oxy)-1,9-bis(4-methoxy phenyl)nona-2,7-diene-1,9-dione (2.5 g, 5.1 mmol) was allowed to stir in 50 mL of a 13:7: tert-Butyl ((2E,7E)-1,9-bis(4-methoxyphenyl)-1,9-dioxonona-2,7-dien-5-yl)carbamate (Table 2, entry 13). Prepared using a modification of a procedure by Montgomery. 7 To a solution of 3-amino-1,6-heptadiene (1.5 g, 14 mmol) in 15 mL H 2 O was added di-t-butyldicarbonate (3.4 g, 16 mmol). The suspension was allowed to stir for 30 min, after which the reaction was extracted with CH 2 Cl 2 and concentrated to afford the crude product as a yellow solid. 12 The resulting crude diene was dissolved in 34 mL CH 2 Cl 2 in a 100 mL three-necked round-bottomed flask and cooled to -78 ºC. Ozone was passed through the reaction mixture until a blue coloration persisted, at which point N 2 was bubbled through the solution to remove excess dissolved ozone. The ozonide was then quenched with 3.0 mL dimethylsulfide and warmed to room temperature. 1-(4-Methoxyphenyl)-2-(triphenylphosphoranylidene)ethanone (8.9 g, 22 mmol) was added in one portion and the resulting solution was allowed to stir for 2 d. Concentration in vacuo and purification by chromatography using 3:2 hexanes:EtOAc as the eluent afforded the product as a yellow solid (1.3 g, 2.6 mmol, 30% yield 4-(2-Bromoethyl)hepta-1,6-dien-4-ol. Prepared using a modification of a procedure by Wang. 13 Allyl bromide (7.0 mL, 81 mmol) was added dropwise to a suspension of zinc dust (6.1 g, 93 mmol) in 26 mL THF. The suspension was allowed to stir for 10 min, after which ethyl 3-bromopropionate (2.6 mL, 20 mmol) was added slowly. The reaction was then stirred for 2 h, quenched with sat. NH 4 15 The brown suspension was then concentrated in vacuo, treated with pyridine (1.7 mL, 21 mmol) and TMSCl (2.0 mL, 15.8 mmol), and allowed to stir overnight at 35 ºC. The resulting reaction mixture was eluted through two consecutive plugs of silica gel using 2:1 hexanes:EtOAc to completely remove the catalyst and then concentrated in vacuo to yield a yellow oil. 16 The crude aldehyde was then dissolved in 0.3 mL THF and cooled to 0 ºC. Phenyl magnesium bromide (1.0 M in THF, 0.56 mL, 0.56 mmol) was added dropwise and the resulting solution was allowed to stir for 1h, after which the reaction was quenched with water, extracted with ether (x3), washed with sat. NaHCO 3 , dried over Na 2 SO 4 , and concentrated in vacuo to yield 527 mg (1.0 mmol, 10% yield) of the crude diol as a yellow residue. 17 The diol and 2-iodoxybenzoic acid 18 (730 mg, 2.6 mmol) were dissolved in 11 mL CH 2 Cl 2 and allowed to stir for 24 h. The reaction mixture was then diluted with CH 2 Cl 2 , washed with 5% NaHCO 3 (x2), water, brine, dried over Na 2 SO 4 , and concentrated to yield a yellow residue. Purification by chromatography on silica gel using 7:1 hexanes:EtOAc as the eluent afforded the product as a clear oil (332 mg, 0.66 mmol, 64% yield 6 (1 g, 6.8 mmol) and 4-phenyl-1-(triphenylphosphoranylidene)butan-2-one (3.6 g, 7.5 mmol) in 23 mL CH 2 Cl 2 was placed in a 50 mL round-bottomed flask and allowed to stir for 72 h, after which the reaction mixture was concentrated to yield a yellow oil. The residue was dissolved in 20 mL THF and treated with 1M HCl. After 1 h, the aqueous layer was separated, neutralized with sat. NaHCO 3 and extracted with EtOAc (x3). The combined organic layers were washed with brine, dried over MgSO 4 (2E,7E)-9-Oxo-11-phenylundeca-2,7-dienenitrile (Table 3, entry 4). A solution of (E)-7-oxo-9-phenylnon-5-enal (276 mg, 1.2 mmol) and 2-(triphenylphosphoranylidene)acetonitrile (540 mg, 1.8 mmol) in 10 mL CH 2 Cl 2 was placed in a 25 mL round-bottomed flask and allowed to stir for 72 h, after which the reaction mixture was concentrated to yield a yellow oil. Purification by chromatography on silica gel using 70:30 hexanes:EtOAc as the eluent afforded the product as a yellow oil and a 1: (E)-6-(Cinnamyloxy)-1-phenylhex-4-en-3-one (Table 3 , entry 6). To a -78 ºC solution of oxalyl chloride (0.55 mL, 6.4 mmol) in 24 mL CH 2 Cl 2 was added DMSO (0.54 mL, 7.6 mmol) in 1.6 mL CH 2 Cl 2 . The reaction was stirred for 30 min, after which 2-(cinnamyloxy)ethanol 20 (565 mg, 3.2 mmol) in 3.2 mL CH 2 Cl 2 was added dropwise. The suspension was allowed to stir for 30 min, after which Et 3 N (2.2 mL, 16 mmol) was added. The reaction was stirred at -78 ºC for 30 min, warmed to room temperature and stirred for an additional 30 min. The reaction was poured onto H 2 O and the product extracted with CH 2 Cl 2 (x3). The combined organics were washed with brine, dried over MgSO 4 and concentrated to yield a yellow oil. The crude aldehyde was dissolved in 9.4 mL CH 2 Cl 2 and treated with 2-(triphenylphosphoranylidene)acetonitrile (2.4 g, 5.8 mmol). The reaction was stirred for 2 d, after which the reaction mixture was concentrated to yield a yellow residue. Purification by chromatography on silica gel using 4:1 hexanes:EtOAc as the eluent afforded the product as a pale yellow oil (890 mg, 2.9 mmol, 91% yield (Table 3 , entry 7). Prepared using a modification of a procedure by Kibayashi. 21 A 25 mL round-bottomed flask was charged with 4-hydroxycyclohex-2-enone 22 (Table 3 , entry 8). Prepared using a modification of a procedure by Kibayashi. 21 Phosphorous tribromide (0.48 mL, 5.1 mmol) was added dropwise to a solution of (E)-3-(p-tolyl)prop-2-en-1-ol 23 (690 mg, 4.6 mmol) in 6.2 mL Et 2 O. The resulting yellow solution was allowed to stir at 0 ºC for 2.5 h, after which the reaction was quenched with ice and extracted with Et 2 O (x3). The combined organics were washed with H 2 O, dried over Na 2 SO 4 , and concentrated to yield the bromide as a white solid. 24 To the crude bromide was added 4-hydroxycyclohex-2-enone 22 (379 mg, 3.4 mmol), Ag 2 O (1.57 g, 6.8 mmol), and 6.6 mL CH 2 Cl 2 . The resulting suspension was allowed to stir overnight and concentrated in vacuo to yield a black residue. Purification by chromatography on silica gel using 2: S-8 13 (Table 3 , entry 9). Prepared using a modification of a procedure by Kibayashi. 21 A 25 mL round-bottomed flask was charged with 4-hydroxycyclohex-2-enone 22 (450 mg, 4.0 mmol), (E)-1-(3-bromoprop-1-en-1-yl)-4-(trifluoromethyl) benzene 25 1-((1S,2S)-2-(2-(4-Methoxyphenyl)-2-oxoethyl)cyclopentyl)-3,3 -dimethyl butan-2-one ( Table 2 , entry 5). Experiment 1: Prepared according to general procedure A using 75 mg (0.24 mmol) (2E,7E)-1-(4-methoxyphenyl)-10,10-dimethylundeca-2,7-diene-1,9-dione, 4.5 mg (0.0060 mmol) Ru(bpy) 3 (Table 2, Table 2 , entry 10). Experiment 1: Prepared according to general procedure A using 90 mg (0.23 mmol) (2E,7E)-1,9-bis(4-methoxyphenyl)-5,5-dimethylnona-2,7-diene-1,9-dione, 4.3 mg (0.0060 mmol) Ru(bpy) 3 Table 2, 
4-(Cinnamyloxy)cyclohex-2-enone

(E)-4-((3-(p-Tolyl)allyl)oxy)cyclohex-2-enone
(E)-4-((3-(4-(Trifluoromethyl)phenyl)allyl)oxy)cyclohex-2-enone
Cl 2 ⋅6H 2 O, 46 µL (1.2 mmol) HCO 2 H, 416 µL i-Pr 2 NEt (2.4 mmol), 4.8 mL acetonitrile and irradiated for 6 h. Purified by chromatography using 5:1 hexanes:EtOAc to yield 69 mg (0.22 mmol, 92% yield) of the cycloadduct as a clear oil. Experiment 2: Prepared according to general procedure A using 79 mg (0.25
S-Ethyl-2-((1S,2S)-2-(2-(4-methoxyphenyl)-2-oxoethyl)cyclopentyl)ethane thioate
2,2'-((3S,4S)-Tetrahydrofuran-3,4-diyl)bis(1-(4-methoxyphenyl)ethanone) (
2,2'-((3S,4S)-1-Tosylpyrrolidine-3,4-diyl)bis(1-(4-methoxyphenyl)ethanone) (Table 2, entry 9). Experiment 1: Prepared according to general procedure A using 74 mg (0.14 mmol) N,N-bis((E)-4-(4-methoxyphenyl)-4-oxobut-2-en-1-
mmol) N,N-bis((E)-4-(4-methoxyphenyl)-4-oxobut-2-en-1-yl)-4-
2,2'-((1S,2S)-4,4-Dimethylcyclopentane-1,2-diyl)bis(1-(4-methoxyphenyl) ethanone) (
2,2'-((1S,2S)-4-Hydroxycyclopentane-1,2-diyl)bis(1-(4-methoxyphenyl) ethanone) (
2,2'-((1S,2S)-4-(2-Bromoethyl)-4-((trimethylsilyl)oxy)cyclopentane-1,2-diyl)bis
(1-phenylethanone) ( Table 2, 1 (m, 2H) ; 13 (Table 3, 1H) ; 13 (Table 3, (Table  3 , entry 5). Experiment 1: Prepared according to general procedure B using 101 mg (0.36 mmol) (E)-methyl 9-oxo-11-phenylundec-7-en- 1H) ; 13 To provide a direct comparison of the effectiveness of Ru(bpy) 3 2+ and 9,10-dicyanoanthracene (DCA), the cyclization of 6 was attempted using a 23 W compact fluorescent light bulb in place of the 450 W medium-pressure mercury arc lamp in the protocol for photochemical reductive cyclization reported by Pandey, 27 as follows.
Ethyl 2-((1S,2S)-2-(2-oxo-4-phenylbutyl)cyclopentyl)acetate
2-((2S)-2-(2-Oxo-4-phenylbutyl)cyclopentyl)acetonitrile
(S,E)-Methyl 2-(2-(2-oxo-4-phenylbutyl)cyclopentylidene)acetate
9,10-Dicyanoanthracene (3.1 mg, 0.014 mmol) was added to a 100 mL Schlenk flask containing DMF:iPrOH:H 2 O (17.2 mL, 88:10:2) and allowed to stir for 2 h. Bis(enone) 6 (25 mg, 0.069 mmol) and triphenylphosphine (11 mg, 0.042 mmol) were then added, and the resulting solution was stirred for an additional five minutes. The reaction was degassed in the dark using three freeze/pump/thaw cycles under nitrogen and irradiated with a 23 W (1380 lumen) compact fluorescent lamp. After 3 h, the reaction was diluted with Et 2 O, washed with water and brine, and concentrated to yield a yellow oil. Dibromomethane (23.3 mg, 0.13 mmol) was added as an internal standard, and this mixture was analyzed by 1 H NMR spectroscopy (RD = 5 s). The reductive cyclization product 7 could not be observed in the resulting spectrum, and 98% of the starting bis(enone) was present by comparison to the internal standard.
V.
Stereochemical assignments VI. X-Ray Crystallographic Data for Table 2 , entry 1
Data Collection
A colorless crystal with approximate dimensions 0.52 x 0.13 x 0.10 mm 3 was selected under oil under ambient conditions and attached to the tip of a MiTeGen MicroMount©. The crystal was mounted in a stream of cold nitrogen at 100(1) K and centered in the X-ray beam by using a video camera.
The crystal evaluation and data collection were performed on a Bruker SMART APEXII diffractometer with Cu K α (λ = 1.54178 Å) radiation and the diffractometer to crystal distance of 4.03 cm.
The initial cell constants were obtained from three series of ω scans at different starting angles. Each series consisted of 41 frames collected at intervals of 0.6º in a 25º range about ω with the exposure time of 3 seconds per frame. The reflections were successfully indexed by an automated indexing routine built in the APEXII program. The final cell constants were calculated from a set of 9853 strong reflections from the actual data collection.
The data were collected by using the full sphere data collection routine to survey the reciprocal space to the extent of a full sphere to a resolution of 0.82 Å. A total of 22130 data were harvested by collecting 19 sets of frames with 0.6º scans in ω with an exposure time 5/12 sec per frame. These highly redundant datasets were corrected for Lorentz and polarization effects. The absorption correction was based on fitting a function to the empirical transmission surface as sampled by multiple equivalent measurements. 28 
Structure Solution and Refinement
The systematic absences in the diffraction data and the E-statistics were consistent for the space groups Pna2 1 that yielded chemically reasonable and computationally stable results of refinement 293031 .
A successful solution by the direct methods provided most non-hydrogen atoms from the E-map. The remaining non-hydrogen atoms were located in an alternating series of least-squares cycles and difference Fourier maps. All non-hydrogen atoms were refined with anisotropic displacement coefficients. All hydrogen atoms were included in the structure factor calculation at idealized positions and were allowed to ride on the neighboring atoms with relative isotropic displacement coefficients.
The space group is asymmetric, but (S,S) and (R,R) diastereomers are present.
The final least-squares refinement of 209 parameters against 3010 data resulted in residuals R (based on F 2 for I≥2σ) and wR (based on F 2 for all data) of 0.0285 and 0.0797, respectively. The final difference Fourier map was featureless.
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The molecular diagram is drawn with 50% probability ellipsoids. Figure S1 . A molecular drawing of Table 2 , entry 1. Table S2 . Atomic coordinates ( x 10 4 ) and equivalent isotropic displacement parameters (Å 2 x 10 3 ). U(eq) is defined as one third of the trace of the orthogonalized U ij tensor. ________________________________________________________________________________ x y z U(eq) ________________________________________________________________________________ O (1) 7561 (1) 9379 (1) 2275 (2) 22 (1) O (2) 5555 (1) 7847 (1) 288 (2) 22(1) C (1) 8544 (1) 9695 (1) -1652(2) 18(1) C (2) 9052 ( (5) 9282 (1) 8577 (1) -208 (2) 18(1) C (6) 8648 (1) 9058 (1) 20 (2) 17(1) C (7) 8071 (1) 8908 (1) 1983 (2) 17(1) C (8) 8144 (1) 8147 (1) 3540 (2) 16(1) C (9) 7462 (1) 7936 (1) 5081 (2) 16(1) C (10) 7609 (1) 7167 (1) 6659 (2) 18(1) C (11) 6880 (1) 6694 (1) 6595 (2) 20(1) C (12) 6613 (1) 6834 (1) 3924 (2) 19(1) C (13) 6770 (1) 7739 (1) 3447 (2) 15(1) C (14) 6106 (1) 8272 (1) 4108 (2) 16(1) C (15) 5493 (1) 8247 (1) 2182 (2) 16(1) C (16) 4808 (1) 8747 (1) 2587 (2) 16(1) C (17) 4723 (1) 9246 (1) 4654 (2) 18(1) C (18) 4095 (1) 9733 (1) 4867 (3) 21(1) C (19) 3556 (1) 9726 (1) 3031 (3) 22(1) C (20) 3633 (1) 9220 (1) 984 (3) 21 (1) C (21) 4255 (1) 8731 (1) 769 (2) 18(1) ________________________________________________________________________________ 
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